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MANUFACTURE 

(57) Abstract 

PROBLEM TO BE SOLVED: To 
d crease the electric resistance and 
c mpressiv stress and to obtain a 
fin el ctrode by making either a 
first or se nd electrode out of a 
kind of material or more selected 
fr m a gr up comprizing Ru, Ir, Re, 
Pt, Pd, and Rh by sputtering 
evap ration in a gas containing a 
vol.% in a specific range of hydrogen^ 

SOLUTION: On an interiayer 
insulating film 27, a plug layer 9 is 
connect d lectrically to a 
c nductiv layer 1 for a storage 
nod as a first electrode through a 
barri r layer 7 composed of a 
titanium nitride. This conductive 
layer 1 f r a storage node is formed 
so as t b made up of one kind of 
material r more selected from a < ( 
gr up c mprizing Ru, Ir ^Re, PI, Pd, 
and Rh by performing sputtering in a ,'' 
gas ntaining 0.1-4 vol.% of \ 
hydr g n. A capacitor dielectric ! 
lay r 3 made out of high- 
permittivity material is formed so as 
t cover the conductive layer 1 for 
a storage n de, by patterning this 
c nductiv layer 1. 
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[0025] to [0034] and [0040] to [0042] 

[0025] A semiconductor storage device having a capacitor according to 
one aspect of the present invention is a semiconductor storage device 
having a capacitor in which a capacitor dielectric layer containing a high 
dielectric material is interposed between first and second electrodes, 
wherein at least one of the first and second electrodes is made of at least, 
one material selected from a group composed of Ru, Ir, Re, Pt, Pd and Rh, j ~ (-] 
and contains hydrogen in a range of 0. 01 atm % to 1 atm %. / 
[0026] A semiconductor storage device having a capacitor according to 
another aspect of the present invention is a semiconductor storage device 
having a capacitor in which a capacitor dielectric layer containing a high 
dielectric material is interposed between the first and second electrodes, 
wherein at least one of the first and second electrodes is made of at least 
one material selected from a group composed of Ru, Ir, Re, Pt, Pd and Rh, 
and contains nitrogen in a range of 0.01 atm % to 1 atm %. ^ 
[0027] In the above aspects of the present invention, it is preferable that 
the capacitor dielectric layer has a perovskite structure. 
[0028] In the above aspects of the present invention, it is preferable that 
the high dielectric material contained in the capacitor dielectric layer is 
made of at least one material selected from a group composed of barium 
titanate strontium, tantalum oxide, lead zirconate titanate, lead lanthanum 
zirconate titanate, strontium titanate and barium titanate. 
[0029] 

[Embodiments] Embodiments of the present invention will be hereinbelow 
described with reference to drawings. 
[0030] Embodiment 1 

Figure 1 is a schematic sectional view of a semiconductor storage 
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device according to Embodiment 1 of the present invention. In Figure 1 , 
a MOS transistor 20 is formed on the surface of a silicon substrate 1 1 
separated by an isolation insulating film 13. 

[0031] The MOS transistor 20 has a pair of source/drain regions 15, a gate 
insulating layer 17 and a gate electrode layer 19. The pair of 
source/drain regions 15 are formed apart from each other in the surface 
region of the silicon substrate 11. The source/drain regions 15 have an 
LDD structure composed of a lightly-doped region 15a and a 
heavily-doped region 16b. The gate electr ode la yg r 19 is made of, for 
example, doped polysilicon and is formed on a region interposed between 
the pair of source/drain regions 15 through the gate insulating layer 17. 
[0032] The circumference of the gate electrode layer 19 is covered with an 
insulating layer 21 made of, for example, a si licon oxide film, and a bit 
line 23 made of, for example, a doped polysilicon, is electrically 
connected to either region of the source/drain regions. The 
circumference of the bit line 23 is covered with an insulating layer 25 
made of, for example, a silicon oxide film. Further, an interlayer 
insulating layer 27 made of, for example, BPSG (Boron-doped 
Phospho- Silicate Glass), of which upper surface is planarized, is formed 
so as to cover the MOS transistor 20, the bit line 23 and the like. A 
contact hall 27a is formed in this interlayer insulating layer 27 so as to 
reach the other region of the source/drain regions 15. The plug layer 9 
made of, for example, a doped polysilicon is formed so as to bury the 
contact hall 27a therein. A capacitor 10 is formed to be electrically 
connected through the plug layer 9 to the source/drain regions 15. 
[0033] The capacitor 10 has a storage node 1, a capacitor dielectric layer 3 
and a cell plate 5. The storage node 1 is formed on the interlayer 
insulating layer 27 and is electrically connected to the plug layer 9 through 
the barrier layer 7. The barrier layer 7 is formed into, for example, a 
single-layered structure of titanium nitride, a two-layered structure of 
titanium nitride and titanium or a three-layered structure of titanium, 
titanium nitride and titanium. The capacitor dielectric layer 3 is made of 
a so-called high dielectric material as described above and is formed to 
cover the storage node 1. The cell plate 5 is formed opposite to the 
storage node 1 interposing the capacitor dielectric layer 3. 
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[0034] The storage node 1 and the cell plate 5 are each made of Ru metal 
containing, for example, hydrogen in a range of 0.01 atm % to 1 atm %. ^ 



[0040] With reference to Figure 3, a barrier layer 7 made of, for example, 
titanium nitride and the conductor layer 1 for storage node made of Ru 
metal are sequentially deposited on the interlayer insulating layer 27. 
The conductor layer l _for sto rag e node i s formed b y sputtering in gas^ 
containing hydrogenjn a range of, for example, 0.1 % by volume to 4 % 
by volume. The conductor layer 1 for stora ge node thus formed is made 
of a Ru metal containing hydrog en in a ra nge of, for exam ple, 0.01 atm % 
to 1 atm %. 

[0041] With reference to Figure 4, a resist pattern 41 of a predetermined 
shape is formed on the conductor layer 1 for storage node by an ordinary 
photoengraving technique. The conductor layer 1 for storage node and 
the barrier layer 7 are sequentially etched, using this resist patter 41 as a 
mask, so that the storage node 1 having a desired shape is formed. 
Thereafter, the resist pattern 4 1 is removed. 

[0042] With reference to Figure 5, the capacitor dielectric layer 3 made of 
high dielectric material is formed so as to cover the patterned storage node 
1. ~ 
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[0 0 3 41 X M^-vV-Kl i-fc;u7U- h 5 i: 
»i, ^tx.lf7K^^0. 0 1 a tra%fll±l a t m%m 

[0 0 3 51 ^^^<y?10^IUTi:iKiii 
13 l«££;ft., •e0VNHgJtB3 l_tU^*--> 

$ nfc*«i§ 3 3 t/w& $ntv>s 0 - <r>mmm 3 3 

±t:iKiil3 5«$^ d<^SF^if^tl3 5± 
IC,-?^-- >^^^ifmi3 7^Bfi£?nTv^ 0 i 

tfttWO^-otv^o 20 
[0 0 3 61 *|£|fcO»a80«jt*ffiKov»T» 

/cfcxJfLOCOS (Local Oxidation of Silicon) r£ 
%biz£ QftlEiKiMI 1 3 7> J ffM$^^»o 
[0 0 3 71 ^Uy'j3>S«l 1 coSBlcy- hfe 
*#Jf 1 7^lEUy- h«SV 1 9^SE$n-5o - 
<DY- YWBM 1 9^t't:^^ b LT^f *>£A£J& 
i" - £ 1: <t <0 . Jttt«MS»K«>^*BWW« 1 5 a 30 
$*i& 0 r- hg&V 1 9 Win t. "9 tC$S*fl 2 1 

A £ K * ■? il^*»fl^?RI«»«* 15bi« 

iML4feffittl5a, 1 5bKJ:»}LDD*i£?>V-X/K 

[0 0 3 81 V-*/ >|Bitl 2 0— 7jh®?1-£ 

i^fce-y 2 3 2 liifcSIfrr&J:?^ 
JftSilio -l^tT-y HI2 3^ffi J 7<t^U^fl2 40 
ffMSft£ 0 ? >*&2 3> MOS Y?>i?*9 2 0& 
^fcW? «£ 3 Kfcfc xlfB P S Gift J: >9 &&JinKMfcJ| 

2 7 ^ v 'J3>itl 1 OStB^ffiKJ&fiSfifctt, 

[00391 m^^mwrnma x ? f - > 

tcii), doeF€*6^S2 7tc, v-VKH" 
1 5lCjft-?>3>^^ Y*-'tU2 7 a**IWP$ix4o 
<7>& % 3 > * * h *-/u 2 7 a SrSatr i "9 CVmttilt 
• 2 7_ttc3WijOT&S;3*i, :oitii:^ix»;f 
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[0 0 4 01 H3 VffliKf»Ji2 7±tC, 

bx.i£mit-f-f>x<o^^^')Tm7b, RusmxiQ 
::t?, x h u-->v- K^tgwi i i±s ^txifo. 

0. 0 1 a t m%JU±l a t m%Jtrpg-trR u £J1 J: 0 

[0 04 11 12 4 LT, - Kfflj»« 

Jf 1 _hl", ^o¥JW*IS8SffK i i)^«tl/v 

4 1 f Kllll 1 fc/^J 

T Jl 7 4: 7i>m&^. ^ f - > ^ £ ft> B»TM^>?f^l* * frt * ^ 

->4 1 d^^^ix-So . 

[0 0 4 21 S15 4r#SBLT, -=-> PZixtzX Y 
V- vV - K 1 «t d J=S5SIWWWJ: * 
v ^ RVIHI 3 ^ ix* o 

[0 0 4 31 S6*#P.?,Lt, ^(7)*-v/<->^|§«^ 
3*MLtxhU-y'l k*-J-l«]i-^J; ; 7^-t^7^- 
h5*«, tzbUZO. lffSf%a±4fl«%»TO** 

;K& 0 ^Oi9lcffM$n^.-b^7U—h 514, 4: it 
l±**^^ 0 . 0 1 a t m%JiLh 1 a t m%JeiT*trR u 

[0 0 4 41 C <r>'&, m 1 tc^-t «t "9 CVNttltS 3 
K 2im«3 3, Vnffiltl|3 5 45J:W*mi3 7**» 

[0 0 4 51 ^I^RSSW^^ftofclBRUov^TK 

[00461 (i) wmnimm^^r 

v U ^ >*fchicr- h^fk^5 0 0 nm*3K*L.*:» 
X^< y^'J>^(Cj;»)Ru^?:4 0 0W2 0 0 nmO 
HW-nSIRLfco -^>R uiOv- MKlL<t*»?>JtJ6St 
trim L fc„ ^. ^xic J: i) # c, jifcJt^ft b Mmta* b 

<Dm&*m 7 \zm-fo 

[0 0 4 71 0 7 $r#fi?.LT, 9 if **<T)ik.mv> 

CDR u^Jt^^l OjuO'C nTCfeoTto -^tcw 
LT, 7K3i£0. lfls«%ijapi-4ik-CRuRWJtiS 
fitli 8 . 6 ^ n • c m t ft »? , ***6aaiP«>**i ^ 1 
5%^-L.^o ttz^Jiv 9 if 
LX^< bZixizW-oXitt&mt&TUzo 
[0 0 4 81 itz#&ma*&0. 0 5fls«%TllitlS 
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9 . 8 pi n • c mT-7k^|tt$aD<7) <7) t \i b ^ i:^ 

Jt«Jito J 7. 6 /^n • cnT?*»K 

[0 0 4 9] &±Ott*i»)JtffiffiKHLT<0X-rc-./* 
if 7, «t>^Sft*fi«jJSr**aSJllJUdE 0 . 1 #»%ia±. 4 1* 

10 0 5 0] £©*S*li, ■#*«arauJ:»»xEi£;«KJ: 

oT, SIf + >/^^^)S^H^R u 
H4"^5jIA*\ ?»9BI*iCJ:*Ru«)BMtKlBS:«ilW 10 

10 0 5 1] ftfc, Ru*V<fl'*<&J*Si8tli7. 4 6// 
n- cm (Sfb*«**) > CVDfcJ:»)J£IJIS*Lrt:Ru 
W:<0\tWfil\Z 16. 9^n-cmQ Electrochem Soc, 

132, pp 2677-2685) 

[0 0 5 2] (2) WM<D=i>fi? hffitfClCO^T 
•^IC, Hl(Ci3V>T/^;Te7^^^> (Ti) KtS 

(TiN) mtommm&t u fo^vri 

CliRu (2 0 0 nm) 1/TiN (3 5 nm) 7/T 20 
i (lOnm) 7/2He*r> , J3>9*ii*ffeKU * 
O^igtCiJtt-S 1 pmnniM 9 9 hSJrCPJ^ 

3>?? h ma t immm. t nm* * bo 8 u ^-r 0 

[0 0 5 3] I2I8 ?r#H8,LT, ***fiSin<&»fc©3 > 
bffitfWM 5 a-cabo/-<7)(cJt^ 7k3t£0. H* 
»%i£!raLfc*frKI43>5'* h«ifti4 3 snfcft'?, 
*«i*aSttlo»-ft-J: •) 1 5%^L^ 0 7.n-y9 
if7,^<Damm^\Ai) t ^< ft£t5t\ Ru03>**l» 
JSSt«>»5l?L*:o 30 

[0054] * fc**aara*a» 0 . 0 5 3 

>9 9 VmfiLrf4: 4 n-C*3lf«H6Jn«>fc«!)i:« fcA,fc*2? 

or* t <b , 3 > ? ? h jsst** 2 3 nitirf£ (-e-ivwi 2 

3n> 2 2. 5n) T% R.*(Ci3V>Tll* J S , .«6C>il*^ 
[0 0 5 5] W±<Dig*J: =>>99 b&SttcKLT 

7 ? i"^a*M4**isaH*«4 o . i#« 

[0 0 5 6] i Ott*ti, TKSi^Jniw J: *«xRlEU <£ 40 
ot, J^^*>'<+0»ffl#*l£^^*3SOR u 
Rf^oaL*^ iiRu «)BMtRi£*«HW 

[0 0 5 7] (3) lS^e*(:ov>t 
->'j3>|&HLlUcx^<'y^«J>^ r UJ:«)RuH«r4 0 0 
■CT-3 0 0 nmORWTlfcRU i^i/c)i^<ORl) 
*36»t>RuKOl£.^*W»tfco ^mctWbftfcS 50 
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Si:**«im*fc»M«fcH9i::^1-o **5H9U*3 

-2> o 

[0 0 5 8] BI9 *#SHLT, *3R*HSanO*frOl£* 

ffi^3. 0X1 0- 9 dyn/cm 2 t-abofcOCJt^ 
7KSt£0. ii^%isainLfc*^KiiBBl&** 1 2. 3 
X10 ! dyn/cm 2 hft >5 jgc^Lfco 
[0 0 5 9] 4 7t7K^*D4^ 0.05 fW*%TI±l£# 
1I<4 2. 9 X 1 0 -9 d y n/c m 2 T% *Iii$D0^ , l) 

<z>ti5tA,h*^fi:(4ft^o*: 0 — jjcffaaraidMflE 

Ic#rtto&*2. 7X10' 9 dyn/cm 

2 -e#**Hjaiw> tot jt-^T-c* * wsms&h ifsl 

fflltl£*ffi3S , 4. 0X10- s dyn/cm ! fcft^Tk 
*iH6iPO *> © «t 0 fe EEttl&fc*** * < * *) t ft 

[0 0 6 0] JJU;Ott*J: »), IS*JCH ? 

* ^©»*Wfc**iebni:ii o . i #»%)a± 4 # 

[0 0 6 1] *SE«aiPlcJ:4Jt7CKlc:.KJ: 
ot, *lf t >/^^*Xt^T «f ^)R u 

T*§^^tlCi-5 tOt#x.t>n* 0 

[0 0 6 2] ( 4 ) WSO^HMItco v»T 
->'J 3>36«LhK^/<y J"; >^UJ: •? R ul* 4 0 0 
"C-C2 0 0 nm«il?-CfflgL, Rul^SBOSEMtl 

**j6UDl: i: OBBffSrH 1 0 U^-fo 
[0 0 6 3] Hi 1 0 £#hb LT, ^SRftHSaniO^frOT 
0 . 0 8 M mT*o fcOICJt^ tKS?t 0 . 1 
#*%aanLfc*&fcliR uO^ B B H i&W0. 0 7 ^ m 

**saanO»^-UI4 0. 1 5 5/nn-O. 0 3 5/imt- 

0. 0 9 9^m-0. 4 fxmb'^Z < ft •) > *^J— itLX 

[0 0 6 4] t ttmXMifi 0.05 #«%T-I4¥^ 
SS^O. 0 7 9 ^raf*l), ^.mUk&a^^Obiib 
^iriE^k* ^ ft<, I4*ibo§^0. 153;,m-0. 03 

JSrtfcgjPO. 04/«m, 0. 0 3 9/umtftl), R^IC 
i5V^TM^.*C3^ft^o7t 0 *fc{ff>oStcow»T<> 
7K«an*3i J 4#:W%0^ (7)140. 0 5 5/im-0. 0 
2 7 /zmTifc&COtCttU S^firoOtW^O. 057 
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^m-O. 0 2 5 nmt&bm.ibhi-y.KfritZo 
[0 0 6 5] 1 Gb i t DRAM-Cli**/<*>* 

lfiO-iMX (^PM&f^^X) ^iii-f-O. 2 jam 
XO. 5 pmmB.t3gz.biiZ>o :»fcft, 
«mS«>iIlXtt^«»1*tt«)«3ett*#Iti-4 i:» R u 

[0 0 6 6] 7fc^i3Hijntc^ 0, RfKiftA 10 

ufc^x^aeottflEftSrWHifli Lfcfc*K& ctz i> <d 

1 0 0 6 7] J3L± ( 1 ) - (4 ) <9 , SSffllu 

-*-**»lra**>ftHi± 0 . 1 fHt%J3Lt 4 4 

[0 0 6 8] 4:U, **t0. 1 #»%J£H±4#»%& 

KlfeiV-b^-ZW- b 5*JBJ£Lfc*6\ RuIiO 20 

M'-vV- Kl fciCffe/i/^i'- h 5icii, 
0.01a tm%£Ltl a t m%J£n r ©*att t 3"**vt 

[0069] *nM<v%mx"te, o . 1 im%a± 4 # 

b 1/— >V- K 1 li J:O f -tA'-/U- h-5**?BflE*fL*o 
ifea aefiffi — ^*"3{X$B fttttttiCiitl, G b i 
[0 0 7 0] ftf^cpO^X^rfltftO. 30 

***4 **^»LHJ:W , ttftttS* , 4 

[0 0 7 1] JbBO^T^Sfti^flfcOJBlRo* 
$fl4B1Ei£1Ili* 7s hu - vV - K 1 £ <fc tf-te v - 

Y 5 (T>\i^-f1Xfrt)\ 7kif& 0. 0 1 a t m%JJJL± 1 a t 
m%JWT*trRuRJ:>J*oTv»4 0 iOfcfc, m^v& 
«t* , 'h*<» E*lE** t /hS<, *o*gfltfcM9— *« 40 

[0072] rn.rn.mm2 
mm<oi&m2 <DMf8ut, m 1 jc^i-naojgss 1 

bU-vV-KliSil^-t^yu- I- SOSfiSE^ 
4: ^ o **dfcOJg!RKi3tt * * - vV - K 1 * <t If 
-bfr-fV- h 5 l±, g?if£:0. 0 1 a tm%J^.±l a t 
m%JaT£/4/C4J»K ifcRu, Ir, Re, Pt, P 
d, R h J: »> 4 5 4otv>4. 
[0 0 7 3] wftja^*JS:tcoi,»-aifSifc«>JB 
ffi 1 tl}imffi~?$,2>tzi6, *OSI!*«t4. 50 
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[0 0 7 4] * fc*Hffi©jeaR0>8B!tfrttl±, El 2 -a 

e^-t^mmm 1 tit^L-t, * h u-->v- k i 

[0 0 7 5] Xh\s-y;-Vl&£lf±A''fl'-h5 
t±, 1#«%JSI±2 5#s»%mToa**'g-tr^+"P 

-vV- KliS.t^-b^T*^- h 5»i, Ru, Ir, R 
e, Pt, Pd, R h X »)JBdc 

[0076] w^mwsajtisi3j;u f ^ico 

[0 0 7 7] *«»W«3W4o^:3l«Hcov»T 

[0 0 7 8] ( 1 ) l» v»T 

v'J a v|£<g_hic^/'f«y ^ >; >ricJ: *) R uM*4 0 0 

[0 0 7 9] 12 1 1 5r#fl?.LT, g^^j n cr,J»-&OJS 
2j*it5& r 3. 0X1 0"'dyn/ cm ! U&otzWZit 

1 #»%«JoLfc*frlHilS*«* t l • 5 X 
10"dyn/cm 2 tiWU. 

[0080] ttzmmmmmtfo. o 5-tm%vufcij 

m.&2. 9X10 'dyn/cm ! T-*"), ItitiD 

2 5im%<Di%&iZlt. I&*ffl**2. 7 X 1 0" 9 d y n 
/cm 2 t^»), HSHHaajPOt^UJfc-CT^FT** 

fi%-ei±, r uRt±-^msy75m££i*&iJt*<ai^£ 

[0 0 8 1] JSL±Oft*J: •) , l£>*i;M LTO^/^ ^ 
^«t>^J!»fl«l«:a3lfaSSD»lil#«%Ja±2 51*» 

[0 0 8 2] ^OS*l±, ft*»ftltcJ:*axRie<rfO 

H LfcK*^>BHRiRA*R u olMkRI&*«iWe* 

SWcJfc^^U RuBMbftUftikRuwa-frJ: 
"9 (> *»3i J li^:i- 4 j5» c, & o 4 fcS** 3 0 ftflt% 

# < 4: o it* o 
[0 0 8 3] (2) mfiaw^tigJcovT 
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13 

~s V ? >mUiKX;*y ? ') > f'lzX *) R um* 4 0 0 
*CT- 2 0 0 n mWHOT-CdW U Ru WMM<r> S EMS 

tmmmmt <Dm%£® 1 2 t^i- 0 

[0 0 8 4] H 1 2 «r#SBLT, a**H61ni0)*£'«>¥ 
iSAD L fcfcfcfc l± > Ru ©sp^KS** 0 . 6 5 // m fc & 

»?iiiittfbLTv^ 0 *fcefi*iswff>os<,, m.mm 

i£iJn£>*&KI± 0 . 15 5//m~0. 0 3 5 ju m-C&<& 
CDlCtt^ 1 Lfc*^lcii0. 09 1 10 

,um~0. 0 3 Aimfc/h*<<Jr*K ffcLTv*fc 0 
[0 0 8 51 * ^^^jt)n** s 0 . 5 #«%Tt± s FJ**fc 

SWfcJi*<, MTfeofcfeO. 15 4jfim~0. 034^ 

mmm\&&2 5ttm^^{i¥^*i*ia s o. 

3 9 ^ m. li*ibo£:)J*0. 0 5 6//m-0. 0 2 5^m 
■C* o fc„ LS**Hl*&* 3 0 fls»%T?li R u WW 

fFffi-eii^tiSO. 4 0jum-C£>0, ii^o^liO. 
0 5 5/im~0. 0 2 5 (i mT&otZo 
[0 0 8 6] tt, 1 G b i t DRAMfli^t^'v^ 
lflO^X 4 X) **Hd3J:-eo. 2//m 

X0. 5,umSJ£i:#x.ibfl.& 0 Z<Dtz#>* 
<0«fliOlniItt^*»l*ttOSf5&ttS:#aft4t» Ru 
0>**OfeB&g«: 0 . 1 // mJilTt- U Hotel— Oct 

? #X «t»^«j*W*a3RfiSD«Ji 1 ULL 2 5f 

«% J^TT-ab^ £ t 5&*:bd»o iz 0 30 

[0087] -i<75^*j±, a«3sjDic«t *), m*>izm.A 

[0 0 8 8] ±IE (l) &XV (2) <D&$kX*), S# 
?£iQ;l:4>ieffli±, 1 #»%J2Lt 2 5 #«%£lT-e*4 - 

[0 0 8 9] «* l#»%Ja±2 5«:«%WT^tr** 
^^-C^/t-^ ? 'J ^S-frfc^-CX h U— vV- Kl 33 40 

M^-vV-KlJsiyf-fe^^U-h 5(C(±, 0. 0 1 
a tm%J£Lbl a t m%&.T 0>aMifi$i ivcv»fc 0 

[0090] *mm<n>imx'&, 1 #m%&± 25im 

Kl Joit^-tJU-ru- h 534 s ffM$n^>o - 
trt*T'§ G b i t «KSLfc*NIWHe« 
[0 0 9 1] £ib\ ^^^t^liMl^l ft 50 
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[0 0 9 2] «r*5|Qfe«>JeS8l*J:W f 2-e»i, XhV- 
vV-KliSitf-bJl/T'V- h 5«0^Sr, 7K*fcL< 
J4fc*fr*tr/f**t?;i/<y * 'J J: 0 

liS^«r^-ti'*'^4't l OXyN 0 u' * l ) >Viz X OJSIKSft 

[0 0 9 3] fttfcOJ&ISl J3 J: 0*2^14, 

- vV - K 1 )S X If -t ^ ■/ U - h 5 **, R u H(C «t <9 

Ir, Re, Pt, Pd, R h i •) **S*f>jitf 
ftfc 1 aJ3L±0*tfl- J: <) * ott^iia v^o 
[0 0 9 4] ^ifeO^li3«t0 f 2-C-Ii, 
v^BI«#«3li> ^d^H MSjgSr^LTv^z: 

w»«W*s**L. Gbi tft©DRAM^>affl*^ri6 

[0 0 9 5] ^llPa^^n^lliS^ff^Jii-^TcO^T* 

[0 0 9 6] 

o«t^£Tli, 0. lfMt%JSL±4ff»%JttTO*5lf 

*-&tf ^lUfftlc i 19 ^ 1 is X xm 2 co 

[0 0 9 7] *-x^cotK^#*1:^0. 1#«% 

[0098] *mw<7>mnmmi'm*mmmmmv> 
Kjt^a-cii, i#a%m±2 5#«%jaTo«*** 

tf**x>4'-ex/<y^^^Stc<}:i9^1i5<J:O f ^2 <omii 
[0 0 9 9] «"^+oa***J:*«l#«%*i>l 

T-14, i&* % tigcasiBsanroH******!*^^* 
ea**2 5^w%<7)ffit^b^^i±-^f)^\ 
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[0 10 0] ±IEJ8iB^*Jv»T«f* t<t±, **/<v* 

<0, **^*SS*^liil5v»»*j£*#U Gb i t 
8W)D R AM^JMWBrtt t ft 4 0 

[0 10 1] ±|2^®lwi5V»T$f t L < ti, 

■^a, f^lA'j^ii i)ftSP^t>Sii'n-& ia io 

Ifchtzho ^81© lOSffiUft? ****** 
#aMMB»«l-C«i, * 1 * <t ifljf 2 coBMlCTKfit^ 
0. Ola tm%J£Uil a t m%JSLT^*tLTV^ 0 d 

*tfaW-*o«||||fcms«:fc* ;t«^ 0 
[0 10 2] ^^flfe^SE^T^+^^v^SrWi" 

* JNWHBit»«"cii, ^ i £ x x/m 2 ©IgCt» { 

0. Ola tm%J£JLtl a tm%aT^*iitv^ D C 20 

[0 10 3] JilE«ffiUiJv»-C»* t< l±, 
*K **'<v*fS«#JiliSv i BIW**tfU Gb i t 

d r hM^<nmmimt t ttt&o 

[0 10 4] IXtmWlZlS^Xi&i L< l±> ^n^x* 
A , >Wt'**) 'V&ity ft-SP^'p Jglf ft*: 1 ttJELt 



4$Pffl¥ 10-270662 
16 

[Effi^ffi**^] 

[0 1 ] #$&9§OSSfllW)«aR 1 tcmt«*iW«E«* 
[0 2 ] *»WO|tE«WJBS8 1 Kfc»t*¥*«K** 

im 3 ] i tz&tf2>*mimmm 

[0 4 ] *»W©*tt^^J8 1 iz&UZ^mMZWM 
[0 5] *«S<&HttW>J$!8 lCfH **WEttil 

im 6 ] #i& wosqsojbsr i k * » t a jmwhbmsi 

7 ] mft<B& jR& & titzitsm t &mmm t <r> 

im 8 ] n^c9*£ f> nfc =» ^ * ? b &ft t 7kstr& 

[ei 9 ] & ftfciE* t ^mmmm torn 

[B10] UttOfMM? ^ ftfcTSWia ^ **8aH* 
[El l i ] li<7)i*# ftfcictfj fc &Xi@nft t <r> 
[0i2] i&r^is jutt h titi s m&& t a*aan* 

[013] f£*0^flflB«i611©flllffi*«»Wt:* 

1 XhW-vV-K, 3 5 
■fe;W7V-K 1 0 *o 



[02] [EI3] [EI4] 
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